Background: In the last year of life, many older people rather avoid admissions to inpatient care facilities. We describe and compare such admissions in the last year of life of 5092 community-dwelling older people in 15 European countries (+Israel). Methods: Proxy-respondents of the older people, who participated in the longitudinal SHARE study, reported on admissions to inpatient care facilities (hospital, nursing home or hospice) during the last year of their life. Multivariable regression analyses assessed associations between hospitalizations and personal/contextual characteristics. Results: The proportion of people who had been admitted at least once to an inpatient care facility in the last year of life ranged from 54% (France) to 76% (Austria, Israel, Slovenia). Admissions mostly concerned hospitalizations. Multivariable analyses showed that especially Austrians, Israelis and Poles had higher chances of being hospitalized. Further, hospitalizations were more likely for those being ill for 6 months or more (OR:1.67, CI:1.39-2.01), and less likely for persons aged 80+ (OR:0.54, CI:0.39-0.74; compared with 48-65 years), females (OR:0.74, CI:0.63-0.89) and those dying of cardiovascular diseases (OR:0.66, CI:0.51-0.86; compared with those dying of cancer). Conclusions: Although healthcare policies increasingly stress the importance that people reside at home as long as possible, admissions to inpatient care facilities in the last year of life are relatively common across all countries. Furthermore, we found a striking variation concerning the proportion of admissions across countries which cannot only be explained by patient needs. It suggests that such admissions are at least partly driven by system-level or cultural factors.
Introduction

M
ost people prefer to receive care and to die at home. 1, 2 However, many people are admitted to inpatient care facilities at the end of their life, such as a hospital, nursing home or hospice.
3-7 A study conducted in Belgium, the Netherlands, Italy and Spain showed that transitions between care sites are rather common in the last 3 months of life, with 55% (the Netherlands) to 60% (Italy) of patients having been transferred at least once. 6 Especially transitions to a hospital occurred rather frequently in the last phase of life in all studied countries (Belgium, the Netherlands, Italy and Spain). 5 In line with these findings, several studies showed that the majority of people dies in a hospital. [8] [9] [10] Pivodic et al. 8 compared the place of death of people dying from diseases indicative of palliative care need in 14 countries and concluded that between 25% (the Netherlands) and 85% (South Korea) of people died in a hospital. In a study among older patients who died with cancer, a higher proportion of decedents (38-52%) died in acute care hospitals in Canada, Belgium, England, Germany and Norway than in the USA (22%) and the Netherlands (29%). 11 Hospitalizations in the last 3 months of life have been found to be associated with male gender and residing at home rather than in a care home. 5 Further, being aged less than 85 years, having an infection and the absence of a palliative treatment goal were associated with hospitalization in the last week of life. 4 Hospitalizations do not always align with the wishes of patients at the end of their life 1 and carry the risk of patients receiving poor quality of end-of-life care and of poor coordination or planning of follow-up care after discharge from the inpatient care facility. 5, [12] [13] [14] [15] Currently, in many countries health policy is aiming at reducing hospitalizations at the end of life and encouraging end-of-life care in the community for as long as possible. 16 Cross-country comparisons of admissions to inpatient care facilities in the last phase of life can help to identify similarities and differences concerning the frequencies and duration of admissions and its causes. Previous international comparative research on such admissions is mainly limited to place of death studies based on restricted and sometimes inaccurate or incomplete death certificate data. [8] [9] [10] Further, most of these studies focused on the last 3 months of life and incorporated just a few countries. [4] [5] [6] [7] This is the first crossnational study to describe and compare admissions of communitydwelling older people to inpatient care facilities in 15 European countries (+Israel), focussing on the last year of their life. We will address the following research questions:
(i) How often and how long do community-dwelling older people spend time in inpatient care facilities in the last year of life of and does this vary between the studied countries? (ii) Which personal and contextual characteristics are associated with hospitalizations in the last year of life of communitydwelling older people and do these associations vary between the studied countries?
Methods
Study design and sample
We used data from the Survey of Health, Ageing and Retirement in Europe (SHARE 17 Survey continuation in wave 2 was higher among participants aged 59-74, those having a good health and those living in free standing homes. 18 More information on SHARE can be found elsewhere. [18] [19] [20] [21] [22] [23] [24] [25] We used data from 16 countries: Austria, Belgium, the Czech Republic, Denmark, Estonia, France, Germany, Greece, Israel, Italy, the Netherlands, Poland, Spain, Sweden, Slovenia and Switzerland. If a SHARE participant died, interviewers conducted a structured end-of-life interview with a proxy-respondent (n = 5095). Proxy-respondents were mostly relatives, but also neighbours or friends. 18 For 3 deceased people, 2 interviews were available of which one of them was excluded from the analyses. This leads to a final sample of 5092. A total of 716 interviews were held in wave 2, 26 1137 in wave 3, 27 1110 in wave 4 28 and 2129 in wave 5.
29
The average time between the participant's death and the interview varied between 14 (wave 3) and 18 months (wave 4) across waves. In wave 2, end-of-life interviews were conducted in somewhat more than 60% of the cases of deceased persons. 18 In wave 3, the lowest participation rate for end-of-life interviews was 41% in Austria, followed by 51% in the Netherlands, 52% in Sweden, 56% in France, 64% in Germany, 65% in Denmark and Belgium (Dutch), 67% in Switzerland, 73% in Belgium (French), 75% in the Czech Republic, 82% in Italy, 85% in Poland and 86% in Spain and Greece. 21 For wave 4 and 5, no information on the participation rates for end-of-life questionnaires is available.
Procedures and measurements
Data were collected in computer assisted personal-or telephone interviews conducted by professional interviewers. Proxy-respondents were asked to provide information on: (i) the number and the duration of admissions to inpatient care facilities in the last year of life of the deceased person; (ii) whether or not the deceased had been admitted to a hospital, a nursing home and/or a hospice in the last year of life; (iii) personal characteristics of the deceased, the following of which were selected for this study as they were found relevant for admissions to inpatients care facilities in previous research 4, [8] [9] [10] 30 : age, gender, education level (International Standard Classification of Education, ISCED-97), 31 living alone, main cause of death, place of dying, duration of the illness before death, number of difficulties with activities in daily living (ADL) in the last year of life for at least 3 months, help with ADL during the last year of life and the overall time the deceased received help by relatives and/or professional helpers during the last 12 months (Supplementary table) .
Analyses
We compared the characteristics of the deceased and the time spent in inpatient care facilities across countries using Pearson's 2 tests and ANOVA. Furthermore, we calculated percentages of hospitalizations for subgroups. To determine which personal characteristics were associated with hospitalizations in the last year of life we conducted a multivariable binary logistic regression analysis with the dependent variable being: hospitalized in the last year of life vs. not hospitalized. Independent variables were simultaneously entered. Analyses were conducted for each country separately and for the whole study population altogether (n = 5092). Moreover we performed a 'test for interaction' to study whether the odds ratios differed across countries. We did this for every characteristic separately by including all countries and adding an interaction term for countryÃcharacteristic. Finally we conducted a multivariable binary logistic regression analysis for all countries together, with country as an independent variable. All statistical tests were performed with a significance level of < 0.05.
Ethics
Until July 2011, SHARE has been reviewed and approved by the Ethics Committee of the University of Mannheim. Since then, the Ethics Council of the Max-Planck-Society for the Advancement of Science (MPG) is responsible for ethical reviews and the approval of the study.
Results
Characteristics
The mean age at death (table 1) ranged from 74 years in Poland to 81 years in Sweden. Between 40% (the Netherlands, Poland) and 54% (Austria) of deceased people were female. Concerning the level of education we observed much variation between countries (25% in Germany and 94% in Spain had a low education). This also holds for the percentage of people who lived alone (14% in Poland and 50% in Denmark). In all countries, cancer (ranging between 23% in Estonia and Greece and 38% in the Netherlands) or cardiovascular diseases (ranging between 17% in Belgium, Denmark and the Netherlands and 35% in Greece) were the most common cause of death, as reported by the proxy. The percentage of people dying in the hospital ranged from 31% in the Netherlands up to 67% in Slovenia. In total 57% of people had been ill for 6 months or more before they died, 43% had had difficulties with more than 2 ADL in the last 12 months of life and 57% received assistance with ADL a full year before death.
Admissions in the last year of life
Between 52% (France) and 73% (Israel) of people had at least 1 hospital admission in the last year of life, between 1% (Poland) and 25% (Switzerland) had received any care in a nursing home and between 0% (Greece) and 16% (France) stayed in a hospice at least once (table 1). The proportion of people with any admission to an inpatient care facility in the last year of life ranged from 54% (France) to 76% (Austria, Israel, Slovenia) (Supplementary figure). Overall, 42% were admitted for 1 month or more (ranging from 27% in Estonia and Greece to 48% in Austria), with considerable variation in the total duration of admissions among the countries (P < 0.001). Table 2 shows that, overall, the oldest age group was admitted less often to hospitals in the last year of life (58% for ! 81 years vs. 66% for 66-80 years and 62% for 48-65 years). In total 63% of males vs. 62% of females were hospitalized. Of people living alone, 60% were hospitalized vs. 63% of people living together. 78% of people who died from cancer were hospitalized in the last year of life, followed by 60% of those who died from a stroke. Furthermore, 73% of people who had been ill for 6 months or more were hospitalized vs. 50% for having been ill for less than 6 months. People with more than 2 ADL difficulties in the last year of life were admitted more often to hospital (70%) compared with people with 1 or 2 ADL difficulties (65%) or no difficulties (53%). People who received assistance with ADL for 3 months or more in the last year of life were hospitalized more often (78%) than people who received assistance for a full year (64%), assistance for less than 3 months (74%) or no Table 1 Characteristics of the study population (n, %) (n = 5092) (11) 78 (11) 80 (12) 76 (10) 76 (10) 78 (11) 76 (10) 80 (10) 79 (12) 79 (12) 78 (10) 77 (10) 76 (11) 74 (10) 81 (10) 77 (10) 48-65 52 (19) 61 (16) 17 (12) 75 (21) 28 (15) 57 (15) 60 (18) 57 (10) 67 (17) 27 (14) 53 (14) 50 (16) 54 (20) 51 (21) 38 (8) 7 (14) 66-80
Hospitalizations
124 (44) 128 (34) 51 (37) 144 (40) 97 (51) 151 (39) 145 (45) 216 (38) 129 (33) 76 (39) 167 (44) 132 (43) 122 (45) 125 (51) 173 (35) 26 (51) 81-104 103 (37) 185 (50) 71 (51) 143 (40) 66 (35) 177 (46) 121 (37) 293 (52) 200 (51) 90 (47) 162 (42) 127 (41) 93 (35) 71 (29) 287 (58) 18 (35) Gender, female b 157 (54) 164 (44) 57 (41) 171 (46) 89 (46) 204 (53) 145 (44) 272 (47) 195 (48) 90 (46) 168 (44) 162 (46) 109 (40) 100 (40) 237 (47) 20 (39) Education b Low 108 (38) 217 (59) 55 (42) 228 (64) 48 (25) 148 (39) 168 (51) 523 (94) 301 (76) 160 (83) 331 (87) 172 (49) 167 (63) 160 (69) 356 (72) 28 (55) Middle 137 (48) 81 (22) 72 (55) 102 (29) 99 (52) 144 (38) 126 (38) 16 (3) 70 (18) 20 (10) 40 (11) 116 (33) 56 (21) 61 (26) 88 (18) 20 (39) High 39 (14) 73 (20) 5 (4) 28 (8) 44 (23) 87 (23) 35 (11) 18 (3) 27 (7) 12 (6) 10 (3) 62 (18) 43 (16) 11 (5) 54 (11) 3 (6) Living alone b 116 (40) 120 (32) 59 (42) 130 (35) 61 (32) 193 (50) 83 (25) 107 (19) 148 (37) 86 (44) 61 (16) 87 (25) 74 (27) 34 (14) 215 (43) 13 (25) Cause death b Cancer 66 (24) 115 (31) 46 (33) 90 (25) 64 (34) 117 (31) 74 (23) 135 (24) 119 (31) 45 (23) 138 (36) 98 (31) 102 (38) 65 (26) 145 (29) 17 (33) Cardiovascular 66 (24) 63 (17) 32 (23) 104 (29) 62 (33) 65 (17) 95 (30) 150 (26) 69 (18) 68 (35) 94 (25) 56 (18) 45 (17) 84 (34) 108 (22) 13 (25) Stroke 40 (14) 32 (9) 7 (5) 53 (15) 12 (6) 27 (7) 59 (18) 51 (9) 44 (11) 30 (16) 42 (11) 36 (12) 19 (7) 36 (15) 38 (8) 5 (10) Respiratory 7 (3)
11 (3) 4 (3) 15 (4) 4 (2) 21 (6) 13 (4) 45 (8) 22 (6) 10 (5) 21 (6) 4 (1) 5 (2) 10 (4) 14 (3) 0 (0) Infectious 20 (7) 22 (6) 9 (7) 16 (4) 9 (5) 22 (6) 5 (2) 23 (4) 12 (3) 1 (1) 12 (3) 11 (4) 14 (5) 4 (2) 30 (6) 3 (6) Other 79 (28) 130 (35) 41 (30) 84 (23) 40 (21) 129 (34) 75 (23) 169 (30) 121 (31) 39 (20) 76 (20) 107 (34) 84 (31) 50 (20) 164 (33) 14 (27) Place of dying b Hospital 139 (50) 172 (47) 58 (42) 231 (64) 90 (48) 158 (42) 155 (49) 306 (54) 210 (55) 77 (43) 169 (44) 210 (62) 83 (31) 127 (52) 191 (39) 33 (67) Home 100 (36) 118 (32) 33 (24) 85 (23) 64 (34) 98 (26) 123 (39) 220 (39) 105 (28) 96 (54) 189 (50) 104 (31) 101 (38) 108 (44) 113 (23) 14 (29) Nursing home 23 (8) 59 (16) 36 (26) 21 (6) 23 (12) 107 (28) 24 (8) 31 (6) 45 (12) 2 (1) 12 (3) 22 (7) 64 (24) 1 (0) 161 (33) 2 (4)
12 (3) 6 (4) 16 (4) 5 (3) 9 (2) 4 (1) 2 (0) 8 (2) 0 (0) 2 (1) 1 (0) 12 (5) 6 (2) 22 (5) 0 (0)
7 (2) 4 (3) 10 (3) 6 (3) 8 (2) 13 (4) 8 (1) 13 (3) 3 (2) 9 (2) 1 (0) 5 (2) 4 (2) 6 (1) 0 (0)
Ill before death b < 6 months 110 (40) 161 (45) 78 (57) 153 (42) 73 (39) 157 (42) 133 (43) 265 (47) 158 (42) 103 (59) 169 (45) 94 (29) 127 (48) 116 (47) 202 (42) 18 (36) > 6 months 162 (60) 200 (55) 59 (43) 209 (58) 115 (61) 220 (58) 179 (57) 298 (53) 218 (58) 73 (42) 210 (55) 228 (71) 138 (52) 129 (53) 281 (58) 32 ( 134 (36) 67 (49) 162 (45) 82 (43) 153 (40) 149 (47) 206 (36) 156 (41) 102 (53) 128 (34) 136 (41) 110 (41) 119 (48) 187 (38) 22 (42) 1-2
35 (13) 71 (19) 37 (27) 75 (21) 24 (13) 71 (19) 49 (15) 75 (13) 47 (12) 23 (12) 49 (13) 42 (13) 46 (17) 39 (16) 105 (21) 4 (8) > 2 105 (38) 169 (45) 34 (25) 121 (34) 84 (44) 159 (42) 121 (38) 293 (51) 179 (47) 68 (35) 205 (54) 155 (47) 111 (42) 91 (37) 203 (41) 26 ( 8 (11) 8 (4) 5 (4) 9 (4) 14 (8) 8 (2) 6 (3) 3 (3) 13 (5) 12 (6) 7 (4) 8 (5) 28 (8) 3 (10) Yes, < 3 months 11 (8) 27 (11) 4 (5) 33 (16) 11 (9) 39 (16) 15 (8) 48 (13) 25 (10) 21 (19) 36 (14) 21 (10) 33 (20) 24 (16) 34 (10) 7 (24) Yes, ! 3 months 36 (25) 59 (23) 26 (35) 65 (32) 32 (27) 59 (24) 64 (34) 95 (25) 62 (26) 34 (31) 86 (33) 49 (23) 42 (26) 32 (21) 64 (19) 6 (21) Yes, a full year 81 (57)
162 (63) 37 (49) 99 (48) 69 (59) 144 (57) 93 (50) 230 (60) 149 (62) 52 (47) 129 (49) 130 (61) 83 (50) 88 (58) 212 (63) 13 (45) Any hospital care bc 196 (71) 219 (59) 76 (55) 221 (61) 127 (67) 244 (64) 181 (56) 360 (63) 201 (52) 104 (54) 253 (66) 242 (73) 158 (59) 173 (70) 301 (61) 31 (61) Any nursing home care bc 35 (13) 61 (16) 34 (25) 37 (10) 29 (15) 88 (23) 30 (9) 47 (8) 67 (17) 3 (2) 19 (5) 38 (12) 42 (16) 2 (1) 110 (22) 2 (4) Any hospice care bc 10 (4) 45 (12) 12 (9) 31 (9) 6 (3) 14 (4) 12 (4) 8 (1) 62 (16) 0 (0) 4 (1) 8 (3) 12 (5) 8 (3) 72 (15) 1 (2) Missing data on age n = 125, gender n = 12, education n = 123, living alone n = 23, main cause of death n = 130, place of dying n = 74, how long been ill before death n = 135, difficulties with ADL n = 125, anyone helped with ADL n = 150, hospital care n = 122, nursing home care n = 116, hospice care n = 135. AT, Austria; BE, Belgium; CH, Switzerland; CZ, Czech Republic; DE, Germany; DK, Denmark; EE, Estonia; ES, Spain; FR, France; GR, Greece; IT, Italy; IL, Israel; NL, the Netherlands; PL, Poland; SE, Sweden; SI, Slovenia. P-value 0.05 based on a: Anova or b: Chi-squared test on difference between countries. c: In last 12 months. assistance (56%). Finally, people who had received care in a nursing home were more often admitted to a hospital (82%) than people who did not receive nursing home care (59%). This also applies to people who stayed in a hospice (88% vs. 60% respectively). Multivariable binary logistic regression analyses were performed for each country to assess the independent association between personal characteristics and hospitalizations ( Finally, we performed a multivariable binary logistic regression analysis for all countries together to assess whether there is an association between country of residence and hospitalization while taking into account personal characteristics (age, gender, education, living alone, main cause of death, duration of illness, difficulties with ADL, assistance with ADL, nursing home care and hospice stays, table 4). People from France (reference) and the Netherlands (OR: 1.12, CI: 0.72-1.77) had the lowest probability of being hospitalized. People from Slovenia (OR: 2. 
Discussion
In all studied countries, between half and three quarters of all older people were at least once admitted to an inpatient care facility in their last year of life. The average duration of the total time spent in care facilities varied considerably between countries with 42% of all older people spending 1 month or more in an inpatient care facility (ranging from 27% in Estonia and Greece to 48% in Austria). The large majority of admissions concerned hospitalizations. People from eastern and southern European countries (especially Slovenia, Poland and Israel) had higher chances of hospitalizations in the last year of life compared with northern and western European countries (like France, the Netherlands, Estonia, Belgium, Denmark and Sweden).
Our study confirms findings of previous studies showing that many countries face the challenge that a high number of older people are admitted to inpatient care facilities in the last phase of life, even though healthcare policies are more and more focused on residing at home as long as possible. [4] [5] [6] [7] The large variance in the occurrence of hospitalizations between countries in our study suggests that non-medical factors affect the decision to hospitalize a person, especially since this variance cannot be fully explained by the differences in people's illness-related factors. First of all, differences in the organization of care for older communitydwelling people may play a role. In some countries, like the Netherlands and Estonia, general practitioners (GPs) work as gatekeepers to secondary and tertiary care. 32 It has been suggested that a gatekeeping system could contribute to a lower proportion of hospitalizations at the end of life. 33 Indeed, the Netherlands and Estonia had relatively low hospitalization rates in our study. However, other study countries with full gatekeeping systems (Spain, Italy and Slovenia) 32 had relatively high hospitalization rates. This needs further investigation. Second, medical decisionmaking in the last phase of life could be affected by cultural issues. Bosshard et al. 34 concluded that cultural factors affect nontreatment decisions (=decisions to withhold or withdraw treatment) and that important cultural differences can have country-specific effects on end-of-life practices. The authors found that Swiss physicians reported more non-treatment decisions than Dutch, Belgian, Danish and Swedish physicians, while Italian physicians reported the lowest occurrence of non-treatment decisions. Likewise, we found that Italians had higher hospitalization rates than people from the other countries. Third, the availability of long-term care services may be an important factor. The number of residential facilities and formal home care services is still relatively limited in southern European countries. For example, Italy has the lowest number of long-term care beds of all OECD-countries. 35 Southern European countries are often considered to be 'strongfamily-ties countries' 36 ; however, the availability and expectation of informal support may actually hinder the organization of residential facilities and formal home care. 5, 37 In our study, we indeed observed higher hospitalization rates among southern European countries compared with hospitalization rates of northern and western European countries.
In all countries except Switzerland, France, Greece and Israel, the oldest age group was less likely to be hospitalized in the last year of life compared with younger people (48-65 years). Some hospitalbased medical or surgical interventions may be considered less appropriate for the oldest old due to frailty or comorbidities. 38 In most countries, hospitalizations were more likely for those being ill for a longer period of time and those receiving assistance with ADL. However, overall, people who received assistance a full year had a lower probability of being hospitalized than people who received assistance for a shorter period of time. Maybe these people relied on regular, professional help, making a hospitalization unnecessary in case of illness. In addition, hospitalizations were more likely for people receiving nursing home or hospice care in most countries. The process of institutionalization itself may promote continued institutionalization. 39 For instance, it could be easier for older patients to get access to other care organizations while hospitalized. Based on other study findings, 3 we can indeed assume that hospital care often preceded nursing home care. However, in our study, we miss information on whether the hospital use was before or after the use of nursing home-or hospice care. The study has other limitations as well. In some countries, the participation rate for end-of-life interviews was rather low (e.g. 41% in Austria). This may have resulted in some overestimation of the number of hospitalizations. Another limitation is the recall bias of proxy-respondents: the average time between the participant's death and the end-of-life interview was relatively long. However, research suggests that hospitalizations can usually be recalled quite accurately as they are often salient events with large impact. 40 Finally, we miss information on people without close relatives or friends nearby who could report on end-of-life circumstances of the deceased. This study has several strengths. We were able to study many European countries and included many participants leading to a representative sample. The 16 selected countries are a balanced representation of countries on several parameters; they cover e.g. countries with different healthcare systems and varying histories of economic growth. We performed a 'test for interaction' to study whether the odds ratios differed significantly across countries. We did this for every characteristic separately by including all the countries and adding an interaction term for countryÃcharacteristic.
Conclusion
Admissions to hospitals of older people in their last year of life are rather common throughout Europe. The large variation in admissions of older people across the 16 studied countries is striking and suggests that admissions are at least partly driven by system-level or cultural factors rather than by patient needs only.
Supplementary data
Supplementary data are available at EURPUB online. Table 4 Associations between personal characteristics and hospitalizations in the last year of life (adjusted odds ratios) (n = 5092) Characteristic Total population (n =5092) OR (CI)
